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Tabelle 2 

EinfluB von Lagerzeiten und Molverhaltnissen auf die Klett-Farbzahl 
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2 0,90 87.1 f 
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1 £ « I 
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Process for the preparation of light-colored oleic acid 
sulfonates . 

The invention relates to a process for the 
preparation of light-colored oleic acid sulfonates. 

The preparation of oleic acid sulfonates by 
reaction of industrial oleic acid cuts with gaseous 
sulfur trioxide is known from GB-C 1,278,421. This 
publication makes the following statements on the color 
Of the oleic acid sulfonates obtained by this process: 

1 . The color of the sulf onation products depends on the 
reaction conditions, in particular the contact time 
in the reactor and the temperature of the starting 
substances fed to the reactor. 

2. The color of the sulf onation products depends on the 
amount of sulfur trioxide employed, an excess of 
more than 15 mol %, based on oleic acid, resulting 
in poorer colors with only a slight increase in the 
degree of conversion. 

3. The color of the sulf onation products depends on the 
content of polyunsaturated fatty acids in the 
industrial oleic acid employed, a content of more 
than 3% of these polyunsaturated fatty acids leading 
to poor colors of the sulf onation products. 

There are available on the market numerous 
industrial oleic acid grades, in particular those of 
regenerating naturally occurring raw materials, such as 
beef tallow, lard, olive oil, sunflower oil and palm- 
kernel oil, which have contents of polyunsaturated fatty 
acids of more than 3% and to date could not be sulfonated 
by the process known from GB-PC 1,278,421 to form light- 
colored oleic acid sulfonates. The process of the inven- 
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:«ed during the sulfonation reaction react to form the 
corresponding salts; sultones which are possibly formed 
are furthermore hydrolyzed in the course of the sulfona- 
tion. Typical examples of the aqueous bases which can be 
employed in the neutralization and sulfonation are aque- 
ous solutions of hydroxides of alkali metals, such as 
sodium, potassium or lithium, or of oxides and hyroxides 
of alkaline earth metals, such as magnesium or calcium 
ammonia or organic bases, such as ethanolamine, diethal 
nolamine or tri ethanolamine. The use of aqueous sodium 
hydroxide solution is in general preferred. 

According to the process of the invention, the 
oleic acid sulfonate obtained in stage b) is bleached- 
the methods customary for the bleaching of surface-active 
15 sulfonates and sulfates can be used here, it is possible 

and also advantageous for processes on an industrial 
scale, for the stages of neutralization and hydrolysis 
and of bleaching to be carried out simultaneously. The 
bleached reaction product can then, if desired, be 
concentrated by removal of water, for example by distil- 
lation . 

On the basis of the prior art discussed at the 
outset, it was not to have been expected that the sul- 
fonation of industrial oleic acid grades having a 
linoleic acid content of up to 13% by weight, in par- 
ticular in the range from 4 to 12% by weight, based on 
the total weight of the industrial oleic acid, enables 
bleachable oleic acid sulfonates to be prepared. 

According to a preferred embodiment of the 
process of the invention, an industrial oleic acid which 
has a linoleic acid content in the range from 4 to 13% by 
weight, based on the total, weight of the industrial oleic 
acid, is sulfonated. 

According to another advantageous embodiment of 
the invention, the industrial oleic acid is sulfonated 
with the gaseous sulfur trioxide in a molar ratio of 
olefinic double bonds present in the industrial oleic 
acid to sulfur trioxide in the range from 1 s 0.90 to 
0.98. Within this range, particularly light-colored oleic 
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acid sulfonates can be obtained after bleaching. 

The sulfonation stage of the process of the 
invention can be carried out in the customary reactors 
for the reaction of suitable reactants with gaseous 
sulfur trioxide; such reactors are described, for 
example, in G. Dieckelmann, H.J. Heinz, The Basics of 
industrial Oleochemistry , Peter Pomp GmbH, pages 111 to 
128 (1988). The sulfonation in reactors of the falling 
film reactor type is preferred. It is advantageous to use 
an inert gas containing 1 to 10% by volume of sulfur 
trioxide for the sulfonation. Preferred conditions for 
the sulfonation are reaction temperatures in the range 
from 40 to 80, in particular from 40 to 60°C. 

According to another advantageous embodiment of 
the invention, the acid sulfonation products are neutral- 
ized and hydrolyzed at temperatures in the range from 60 
to 95°C, in particular 80 to 90°C, preferably in the 
course of 1 to 8 hours at a pH in the range from 5 to 9 . 

According to another advantageous embodiment of 
the process of the invention, the neutralized and hydro- 
lyzed sulfonation product is bleached with aqueous 
hydrogen peroxide solution. Solutions having a content of 
20 to 90% by weight of hydrogen peroxide can be used 
here. In general, the hydrogen peroxide solution is 
employed in an amount of 1 to 4% by weight of hydrogen 
peroxide, based on the active substance content in the 
neutralized and hydrolyzed sulfonation product. The 
bleaching is preferably carried out in the pH range from 
5 to 9. 

To obtain light-colored oleic acid sulfonates, it 
has furthermore proved to be particularly advantageous 
for the starting substance employed to be a distilled 
industrial oleic acid which has been obtained, for 
example, from naturally occurring fats and oils by the 
hydrophilization process in combination with preceding or 
subsequent lipolysis, and which has been stored for not 
more than 1 month in contact with air after the distil- 
lation . 

Industrial oleic acid sulfonates which have Klett 
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the number of carbon atoms in the chain; the number of 
primes denotes the number of olefinic double bonds 
present in the chain. Thus, for example, C 18 denotes 
stearic acid, C 18 ' oleic acid, C 18 " linoleic acid and 
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linolenic acid. 



The oleic acid grades No. 1 to 7 and A employed 
were of the following origin: 
No. 1: from beef tallow, 
No. 2: from olive oil, 
No. 3: from sunflower oil, 
No. 4: from palm-kernel oil, 
No. 5: from olive oil, 
No. 6: from beef tallow, 
No. 7: from beef tallow, 
A : from rape seed oil. 

The abovementioned oleic acid grades are commer- 
cially available products. 

General working instructions for the sulfonation 

of industrial oleic acid. 

The sulfonations were carried out in a falling 
film reactor of glass, which essentially consisted of a 
tube 1,100 mm long and 6 mm in internal diameter surroun- 
ded by a heating and cooling jacket. The reactor was 
provided at the top with a device for introducing the 
oleic acid and with a gas inlet tube. Gaseous sulfur 
trioxide produced by heating oleum was diluted with 
nitrogen to a concentration of 5% by volume of sulfur 
trioxide and was employed for the sulfonation. 

The oleic acid was introduced at a constant rate 
of 550 g/hour. The feed of the sulfur trioxide/nitrogen 
mixture was adjusted so that the molar ratio of olefinic 
double bonds present in the industrial oleic acid (calcu- 
lated from the iodine number) to sulfur trioxide was 
1 : 0.90. The reaction temperature of the sulfonation was 
kept at 50°C with the aid of a water circulation through 

the reactor jacket. 

After leaving the reactor, the reaction mixture 
was collected in a glass beaker which contained a 25% by 
weight sodium hydroxide solution and then heated at 90°C 
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at a pH of 8 to 9 for two hours. 

Two % by weight of hydrogen peroxide , based on 
the active substance and added in the form of a 35% 
strength by weight aqueous hydrogen peroxide solution, 
5 were added in portions to the hydrolyzed product at 
ambient temperature (about 20°C). 

Bleached, pale yellow products dissolved in water 
to give a clear solution were obtained. The product 
obtained with oleic acid No. 4 according to Table 1 had 

10 the following characteristics: 

washing active substance (according to Epton, 

see Nature 160 (1947), 759 and Tenside 4 

(1967), 292; molecular weight = 405): 37.0 % 

non-sulf onatable substance (petroleum ether 

15 extract) : 4.5 % 

sodium sulfate: 1*1 % 

dry residue: 46.1 % 

Klett color number (1 cm circular cell): 12 

The Klett color number was determined in a Klett- 

20 Summer son photometer with a blue filter (400 to 450 nm) 

using 1 cm circular cells with an aqueous solution 
containing 5 % by weight of washing active substance. 

The Klett color numbers obtained with the above- 
mentioned oleic acid grades after different storage times 

25 and with different molar ratios of double bonds present 

in the oleic acid mixture employed to sulfur trioxide are 
summarized in Table 2 at the end of the description. The 
experiments with oleic acid No. 6 show that a storage 
time of six months leads to considerably poorer Klett 

30 color numbers in comparison with freshly distilled oleic 
acid (storage time = 0 months). A storage time of more 
than one month (with access of air) already leads to a 
noticeable deterioration in the Klett color number. As 
shown by the experiment with the industrial oleic acid A, 

35 oleic acid grades having a linoleic acid content of more 
than 13% give oleic acid sulfonates which can no longer 
be bleached. 



Table 1 

Industrial oleic acids employed 

Oleic acid 



No. 

Composition 


1 


2 


3 


4 


5 


6 


7 


A 


C 12 


0.1 






0.5 




0.4 


0.2 




C 14 


2.7 


0.1 


<0.5 


1.2 




2.1 


2.6 




c u' 

C 15 
C 16 


0.8 
0.5 
4.1 


16.2 


3.5 


4.3 


4.6 


0.3 
0.4 
4.6 


2.4 
0.4 
3.7 


5.5 


C 16' 


5.4 


1.1 


<1 


0.3 


1.0 


5.0 


10.3 




C 17 


1.3 


0.2 


<1 


0.4 


0.2 


1.2 


2.5 




C 18 


1.0 


2.3 


3.6 


1.0 


1.6 


0.9 


0.9 


1.5 


C 18 4 


73.3 


68.7 


82.8 


80.0 


82.7 


70.7 


72.6 


56 


C 18 M 


8.7 


10.1 


8.4 


11.0 


8.1 


11.8 


2.7 


21.5 


Cl8 IM 


1.0 


0.5 


<1 


0.2 


0.7 


0.6 


0.5 


10.5 


C 20 


0.1 


0.3 


0.1 


0.2 


0.3 


0.2 


0.2 


0.5 


C 20' 


1.1 


0.4 


<1 


0.2 


0.3 


1.8 


1.0 


1.5 


AN 


201.7 


200.0 


196.3 


199.8 


194.7 


200.4 


202.7 


199 


IN 


93.5 


85.1 


86.5 


92.5 


92.3 


93.8 


85.2 


122 



0.5 
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Table 2 

Influence of storage times and molar ratios 
on the Klett color number 



from 

oleic acid 
no. 



Storage 

time 
(months ) 



Molar ratio 
C=C : S0 3 



Degree of 
sulf onation 
(%) 



Klett 
color number 



1 


0 


0.98 


86.4 


36 


1 


1 


1.0 


90.2 


38 


1 


2 


0.90 


87.1 


46 


2 


0 


0.94 


81.5 


21 


3 


0 


0.94 


85.7 


19 


4 


0 


0.97 


90.1 


39 


4 


0 


0.94 


86.2 


12 


5 


0 


0.91 


85.0 


23 


6 


0 


0.92 


87.0 


45 


6 


6 


0.90 


84.5 


98 


6 


6 


0.97 


88.6 


165 


7 


0 


0.94 


83.5 


10 


A 


0 


0.94 


90.5 


>600 
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Patent Claims 

1 . A process for the preparation of a light-colored oleic 
acid sulfonate with the stages 

a) continuous sulfonation of an industrial oleic acid having 
an oleic acid content of 65 to 85% by weight and a 
linoleic acid content of up to 13% by weight, the remain- 
der (to 100% by weight) being other saturated or un- 
saturated fatty acids having 10 to 22 carbon atoms , using 
gaseous sulfur trioxide in a molar ratio of olefinic 
double bonds present in the industrial oleic acid to 
sulfur trioxide of 1 : 0.8 to 1.0, 

b) neutralization and hydrolysis of the acid sulfonation 
product obtained in stage a) with aqueous bases and 

c) bleaching of the oleic acid sulfonate obtained in stage 

b) as an aqueous solution, and if appropriate 

d) concentration of the aqueous solution, obtained in stage 

c) , of the oleic acid sulfonate. 

2. The process as claimed in claim 1, wherein an indus- 
trial oleic acid which has a linoleic acid content in the 
range from 4 to 13% by weight, based on the total weight of 
the industrial oleic acid, is sulfonated. 

3. The process as claimed in claim 1 or 2, wherein the 
industrial oleic acid is sulfonated with the gaseous sulfur 
trioxide in a molar ratio of olefinic double bonds present in 
the industrial oleic acid to sulfur trioxide in the range from 
1 : 0.90 to 1 : 0.98. 

4. The process as claimed in at least one of claims 1 to 

3, wherein the sulfonation is carried out in a falling film 
reactor. 

5. The process as claimed in at least one of claims 1 to 

4, wherein an inert gas containing 1 to 10% by volume of 
sulfur trioxide is used for the sulfonation. 
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The process as claimed in at least one of claims i to 

5 wherein the sulfation is carried out at a temperature in 
the range from 40 to 80, in particular 40 to 60°C 

7. The process as claimed in at least one of claims 1 to 

6 wherexn the acid sulfation product is neutralized and 
hydrolyzed at a temperature in the range from 60 to 95°C in 
particular from 80 to 90°C. 

8. The process as claimed in any one of claims 1 to 7 
wherein the acid sulfonation product is neutralized and 
hydrolyzed in the course of 1 to 8 hours. 

9- The process as claimed in any one of claims 1 to 8 

wherein the acid sulfonation product is neutralized and 
hydrolyzed at a pH in the range from 5 to 9 . 
10. The process as claimed in any one of claims 1 to 9 
whe re n the acid sulfonation product is neutralized and 
hydrolyzed with an aqueous alkali metal hydroxide solution 
11 • The process as claimed in any one of claims 1 to 10 

where.n the oleic acid sulfonate obtained as an aqueou 
solutxon is bleached with aqueous hydrogen peroxide solution 

12. The process as claimed in any one of claims 1 to 11 ' 
wherein the bleaching of the oleic acid sulfonate is carried 
out at a P H in the range from 5 to 9. 

13. The process as claimed in any one of claims 1 to 12 
wherein a distilled industrial oleic acid which has been 
stored for not more than 1 month in contact with air after the 
distillation is used. 

14. The process as claimed in any one of claims 1 to 13 
wherexn an industrial oleic acid sulfonate which has a Klett 
color number of not more than 100, in particular of not more 
than 50, after bleaching is prepared. 
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Process for the preparation of light-colored oleic acid 
sulfonates . 



Abstract 

A process for the preparation of light-colored oleic 
acid sulfonates by continuous sulfonation of an industrial 
oleic acid having an oleic acid content of 65 to 85% by weight 
and a linoleic acid content of up to 13% by weight with 
gaseous sulfur trioxide in a molar ratio of industrial oleic 
acid to sulfur trioxide of 1 : 0.8 to 1 : 1.0, neutralization 
and hydrolysis of the acid sulfonation product with agueous 
bases and bleaching of the neutralized and hydrolyzed sulfona- 
tion product give oleic acid sulfonates having Klett color 
numbers of not more than 100. 



